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Process for Incorporating Whey Proteins into Foodstuffs 

The present invention is concerned with the incorporation of 

whey proteins into foodstuffs. In paruc’uar, the invention 

relates to a process for Preparing a whey protein-stabi3azed 

fatty emulcion, the this obtainable whey protein-stabi1&ed 

fatty emulsion, a process for LaCOrPOCatinO whey proteins 

inco a foodstuff using said sm.iisiorx or an acidified solution 

of whey proteina, and the foodstuff thus abainbe 

In the field of the manufacture of food, I,v.ca attempts 

have been sane to introduce larger amounts of whey ptoteins, 

for example to replace costly casein proteins and utUS39 

wasted but rich whey proteias, without a resulting gumminess 

(texture effect1. With respect to the exampLe of Process 

cheese it has been practically inpossible to incorporate 

larger enounts of whey proteins over a weight ratio of whey 

protein to casein of about 1090. The higher the acuotipt of 

whey proteins, the gummier and softer is the resultant 

cheese 

$ 

The following documents, the disclosure Of Which is 

Incorporated herein by refecegoet represent technological 

- background naterial on whey proteins, their properties and 

usage in foods 

Kinsella, i.e.; Whitehead, D.M.1989}: proteins in whey 

Chemical, physical, and structural properties- Advances in 

Food and Nutrition Research, 23, 343-428 

Xonrad, C.; Lieske, B. 1994) Gezielte thermische 

D.n4turieCUng - einaltetneti.er We9 zu funktionsllerem 

lolkenptotein. Deutsche 4tichwirtschsft, 45 110-1134 
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be necessary to adjust the initial concentration of the 

acid(s) and the temperature during acidification in such a 

way that no coagulation (flocculation) of caseins is induced. 

Similarly, too high e.g. 165 C) temperatures may induce a 

whey protein coagulation if the whey proteins are in the 

native state or not fully denatured. Accordingly, room 

(ambient) temperature represents a preferred temperature for 

a practical application. 

The pa accomplished in the acidification step is preferably 

’ considerably below the isoelectric point of the whey proteins 

comprised in the aqueous solution, thug, the pH reached is 

preferably in the range of 4.5 to 2.5, nor, preferably 4.0 to 

3.5. As a reference, the isoelectric points of major whey 

proteins are 5.1 (13-l1ct1gl1b1lin), 4.3-4.5 (a-

lactalbunhin); 4.7-4.9 (bovine serum albumin) and 6.3-7.0 

immunoglobulin 01) 

In the acidification step, the aqueous solution of the whey 

proteins is preferably agitated when adding the acid in order 

to avoid local peak concentrations of the acid. Although it 

is also possible to add the aqueous solution of whey proteins 

to an aqueous solution of the acid(s), this may not be the 

preferred way of acidification due to potential detrimental 

4 peak acid concentrations Preferably, the whey protein 

solution after addition of the acid is allowed to stand or is 

� agitated until an equilibrium state is reached, for example, 

for one or more minutes, preferable about 10 to 30 minutes. 

In the second step of the process for preparing a whey 

protein -stabilized fatty emulsion, the acidified solution of 

whey proteins is blended and homogenized with one or more 

fats. In this step, any fat may be used which is not 

objectionable to the desired application of the resulting 

fatty emulsion- The preferred fat is milk fat, e.g. in the 

form of cream, plastic cream and more preferably butter or 

anhydrous butter fat, however, other sources for fate may be 
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used, especially vegetable fats and oils, or animal fat, such 

aa beef tallo.. depending on the application of the whey 

protein-stabilized fatty emulsion. A combination of two or 

more fats may be used. The One or more fat, are used in an 

amount such that the ratio of whey protein to fat in the 

resulting fatty emulsion is in the range of preferably 3:1 to 

1;a the total fat content in the fatty emulsion being 

preferably in the range of 3 to 30 % by weight), more 

ptsferabIy 211 to 1:2. 

The blending of the acidified solution of whey proteins with 

one or more tats is followed by a homogenization, i.e. a 

shear treatment. Blending and homogenizing the two 

-� componenta, i.e. acidified whey protein 6011tib(w, actd fats, 

may be a combination of one or more steps. For example, the 

components may first be blended and subsequently subjected to 

a shear treatment, or blending may be effected aimultaneously 

in the homogenization, for example by introducing the 

components into a homogenizer and starting the device. 

Preferably, blending and homogenizing is carried out in a 

single apparatus for economic reasons and effectiveness. The 

blending and homogenizing step may be carried out using a 

conventional homogenizer and is preferably carried out at a 

temperature of from SO to 70 ac and a pressure of free 100 to 

4 300 bar, depending on the fat content (lower pressures may be 

more suitable at higher fat leve3s. In general, the 

homogenization can be conducted at a temperature and pressure 

and for a period which are conventional in this art. 

it is aasuined that the cesult.ng whey protein-stabilized 

fatty emulsion is at the oil -in-water emulsion type. Iowever, 

this assumption should not be construed as restricting the 

scope of the present invention, and other structures such as 

water-in-oil or bicontinuous structures may be contemplated* 

depending on the components and amouats used ttecaof. 
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The blending and homogenizing stop is followed by a heat 

treatment at a temperature of 80 C or more, and optionally 

It an elevated pressure. The preferred temperature range for 

the heat treatment is SO to 55 C, and the preferred holding 

time is in the range of I to 10 minutes, for example a heat 

treatment condition of a temperature at 85 C and a holding 

time Of 5 minute.. Zt is assumed that the subsequent heat 

treatment should modify the topography of the already changed 

whey proteins due to the acidification below their 

isoelectric pH) to make them even more functional, for 

example in replacing casein in ossein-containing fQodstQffs. 

Following the blending/homoganization or the heat treatment, 

the whey protein-stabilized fatty em,ilsion may be cooled 

ei to room temperature) or directly used in the hot state 

£ the  try. ti.!1 t I. 

� LL3 
The prbt Sn-stabilized fatty emulsion obtainable by the 

Process of the present invention preferably has a tat Content 

in the range of from 3 to 30 4 by weight and a whey protein 

content in the range of from 5 to IS by weight. In a 

preferred embodiment, an emulsion made in accordance with the 

process of the invention e.g., by mixing WPC and butter) has 

20 to 25 % total solids, 5 to 10 % fat, a to 12 % protein and 

3 to 5 % sugars, based on the total weight of the emulsion 

(the presence of additional components such as sugars may 

result from the whey protein source such as WPC or the 

deliberate addition of further components) 

The whey protein-stabilized fatty emulsion obtainable by the 

above process represents another aspect of the present 

invention. 

The protein-stabilired fatty emulsion of the invention may be 

used for incorporating whey proteins into a fool thus, 

in another aspect the present invention provides a process 

for incorporating whey protein into a foodstuff cotprieing 
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the steps of blending the whey protein-stabilized fatty 

enuisLon 
obtainable by the above Process at the invention 

with 4 foodstuff base to tooi, a foodstuff. In An Alternative 

embodiment, the process for incorporating whey proteins into 

a foodstuff comErisss the steps of acidifying An aqueous 

solution of one or more whey proteins below their isoeleotric 

PH, heat-treating the Acidified soLution at a temperature at 

mare than SO C and blsnd.U’g the acidified and heat-trsateo 

solution with a foodstuff base to form a foodstuff. In this 

alternative erredin,ent, the aspeets, conditions and 

S 
properties of acidifying an aqueous solution of one or more 

whey proteins below their isoeiectric 0. and hestcnaeing 

the acidified solution are as defined above having regard to 

� the process [or preparing a whey protein-stabuized fatty 

emulsion. 

The foodstuff base may be any dairy or non-dairy based 

foodstoft bass In tact, the present inventors have found 

that using a specifically acidified and heat -treated whey 

protein solution or whey protein fatty emulsion provides a 

means for 119 hither amounts of whey proteins, or to 

imcorporats more whey proteins, into other food system.. 

Pteferably, the foodstuff bate is a dairy based foodstuff 

Case and more preferably a casein-centaining foodstuff bass. 

0 MoreOver, the foodstuff base can be foodstuff base containing 

meat proteins. Specific examplea of the foodstuff base are 

bases for cream cheese, process cheese, b,tori cheese and 

mayonnaise as well as process meat products. 

The conditions for blending the fatty emulsion and/or the 

acidified and heat-treated hey protein solution and the 

foodstuff base are those normally found in the manufacture 

(blending of raw materials) of foodstuffs, for example 

process cheese, cream cheese or natural cheese, or process 

meat. If the whey pcoteirj-stabilied fatty emulsion of the 

invention is used, the weight ratio of fatty emulsion to 

foodstuff base is preferably in the range of fro 30;30 to 
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70:30. Similarly, if the acidified and heat-treated solution 

Of one or nore whey proteins is used, the weight ratio of 

whey proteins to foodstuff base is preferably in the range of 

from 23:50 to 10:30. U a casein-roataining foodstuff base is 

ueed the blending ratio of fatty emulsion or acidified whey 

Protein aclarion to casein-contaiming foodstuff base is 

preferably such that the weight ratio of whey proteins to 

cagein in the resulting casein-contasi,img foodstuff is in the 

range of >10:90 to O0:20 more preferably 20:80 to 40:60. If 

a meet protein-containing foodstuff bass is 4sed, the 

blending ratio of fatty emulsion or acidified whey protein 

Solution to meat protein-containing foodstuff base is 

Preferably such that the weight ratio of whey proteins to 

meat proteins in the resulting meat protein-tontaining 

foodstuff is in the range at from lQrcO to 80:20, nor. 

Preferably 20:80 to 40:80 Especially, if meat proteins are 

used, the resulting nest protein-containing foodstuff can 

also include animal fat, Such as beef tallow, 

If desired, the resulting foodstuff may be further blended 

and Incubated with a trarmglutaminaee enzyme. Normally, whey 

proteins do not react with tranagli,tamInases. The present 

Inventors have found that the pre-treatrnerzt of whey protein 

solutions in the acid pa range below the isoelectric p1. of 

the whey proteins) as described in this invention offers a 

possibility to modify the behavior of whey proteins also 

towarda the action of transglutamirtase. hcc,rdln%ly, in 

another aspect of the present invention, the process for 

incorporating whey proteins into a foodstuff comprises the 

further step of blending and incubating the resulting 

toodscuf.f aith the enzyme trarteglutaminase. As is generally 

kitown by the person skilled in the art, there are different 

ttansglutacninasss, classified under the general nomenclature 

C 2-3.2.13, &,0 any or these transpiutaminases can be used 

in the preeent invention. In particular, it is possible to 

use a trarisgiutsisinase produced by Streptovectic.i2iQa - 

mobaraens, which 15 commercially available under the name of 
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AMtiv,-frlP from Aj inomoto. The enzyme employed is preferably 

used Sn conventional amount. such 4e 1 to 6 u/g (units enzyme 

Per gram protein in the system). The incubating conditions 

are preferably a temperature in the range of 20 to GO C, 

more preferably SQ c; a duration of S to 60 Minutasr and a 

PH Of S.5 to 7.5, more Preferably 6 to 7. Preferably. no 

shear is applied during the incubation period. 

The foodstuff which in obtainable by the process according to 

the inventioa for example proc..s cheese, cream cheese, 

0. 

natural cheese, msyonnaine or ptOOefl meat, is superior as 

ompsr,d to foodstuff, of the prior art in that a high 

firmness and short texture of the resultant Products can be 

accomplished even at high whey protein contents, which is not 

observed when native whey proteins are utilized. 

specifically, if a casein-containing foodstuff is 

manufactured, ouch as a process cheese formulation, high 

Protein CO tasein ratios of up to 8020 by wlight Can be 

established together with a favorable appearance and 

excellent Sen.ory properties. 

Example 

a whey protein concentrate (17,7 total aolide, ’a i 

protein) with the majority of its proteine in their native 

state is acidified with lactic acid down to pg 3.8. 

hfterwaras the acidified whey protein soLution is blended 

with S a molten Antler at room temperature and honogenited at 

220 bar and SQ 0, The emulsion is then heat treated at 85 W 

for S sin. Then 144 parts of the heated qtmjlsion are 

immediately blended with 3.5 parts of rennet caseth, 3. 

parts of nilic concentrate. 1.4 psrta of search, 7 partS of 

hard cheese, IS.S parts of butter, S.) pacts of whey powder. 

� 3.0 parts Of emulsifying salts, I pact of sair and 25.3 parts 

of water so as to compLete 100 paCts. after thoroughly 

mixing, the blend is treated as La the conventional 

manutecturm of process cheese spteads. 
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Example 2 

A whey protein corentrate 11.’ % total gold., tO 

Protein) with the majority of its proteins in their native 

state is acidified with lactic acid dow,, to PH LB. 

Afterwnda the acidified whey protein solution is blended 

with S tholten butter at room temperature and Somogenizad at 

220 bar and 60 ’C. The emulsive is than heat treated at 95 

for S mm. Than 24.2 perte of the heated etmilsion are 

immediately blended with 3-5 pActs of rennet taseirt, 3-S 

Parts of milk concentrate, 1.4 parts of starch, I parts of 

hard cheese, 15.9 parts of butter, 5.3 pert* of whey powder, 

2.0 parts of etnutsifyinq salts, 3 part of salt and 352 parts 

If water so as to complete 100 part;- After thoroughly 

mixing, the bland is Losubated with a microbial 

transgiutaniirtase 0 units per rain protein in the bland) at 

SO C for 1 II. The blend is than treated as in the 

conventional manufactwre for process cheese spreads. The 

following table shows the firmness Stevens Texture Analyzer) 

Of the final cheese produced as described abQue compar.d to a 

standard prodtwt and a product with a native whey protein 

concentrate. 

Product Whey pcoteittt 

Caael.n ratio 

Tranaglutanhinase rinaan le, 

Standard lQ:eO no 51 

Yes 160 

With native 45155 

whey protein 

no 36 

YeS 64  

with ,hey 

qiuLsion ph 

no 42  

yes es 11$ 
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Claims 

1. a process for preparing a whey ptotein-stabflized 

fatty emulsiqni eoiiiprising - 

acidifying an aqueous solution of one or mor, whey 

proteins below their isoe.ctric pH, 

blending and homogenizing the acidified Solution of whey 

proteins with one or more fats to face a whey protein-

re stabilid fatty emt,ision and 

heat-treating said whey protein-stabilized fatty 

erxulsiou, at a temperature of more than SO -C. 

2. The pcocss according to claim I wherein the weight 

ratio of whey proteins to fats is in the range of 31 to uS 

based on dry natter. 

3. A whey protein-stabilired fatty emkll.ion obtainable 

by the process according to claim I or 2. 

4. A process for Incorporating whey proteins into a 

foodstuff comprising 

blending the whey protein-stabilized fatty emulsion 

.4 obtainable by the process according to claim 1 Or 2 with a 

foodstuff base to form a foodstuff. 

5. A process for incorpotatLrg whey proteins into a 

toodstLAff comprising 

acidifying an aqueous solution of one or more whey 

proteins below their isoelectric pH 

heat-trnting said acidified solution at a temperature 

of ore than ac C, and 

blending the acidified solution of one or more whey 

proteins with a foodstuff base to form a foodstuff. 
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S. The process of claim 4 or 5 wherein the resulting 

foodstuff is further blended and incubated with a 

transgLutan.inase. 

7. the process of any one of claims 4 to S wherein the 

foodstuff base contains casein. 

S The process of claim I wherein the weight ratio of 

whey protein to tasein in the resulting casein-containing 

foodstuff is in the range of >2090 to 9O20, preferably 

aDioc to 40:G0. 

* 9. The process of any one of claims 4 to 6 wherein the 

foodstuff bees is a protein cheese formulation. 

foj::tso

 

ic 

ad 
ho

11. The process of claim 10 wherein the weight ratio at 

whey proteins to meat proteins in the resulting meat Protein-

containing foodstuff is in the range of from 10:90 to 80:20, 

preferably 20SO to 40:60. 

12. The process of claim 10 or 22 wherein the resilltinp 

meet protein-containing foodstuff includes animal fat. 

� 13. The process of any of claims 10 to 12 wherein the 

foodstuff baee is process meat base. 

14. h foodstuff obtainable by the process according to 

any one of claims 4 to 13. 

IS. The foodstuff according to llaiM 14 which is a 

process cheese. 

- the foodstuff 4ccordinc to ciaim 14 which is a 

process meat product. 
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Sin informe tie bisqueda infernaciontil 

- antes dcl vencimienlo cklpkzopzamvdyicar rei4ndIcacionesy a republicarse en 
cow tie que U recibieren modijicaciones. 

Para los codigos tie dos len-as y on-as abrevkwiones, remitaye ci [as "’Vitas guicx sointi 
codigos y abreviaciones ", qite rIp2recetz a] comienzo tie coda emision regular tie ía 
"CT Gazelle. 

(54) Titulo: PROCESO PARA INCORPORAR PROTRIMAS OF SIJERO LACTEC) 
E4 PRODUCTOS ALIMFNTICIOS 

(57) ltesusmen: El preselite invento se refiere ala ir,cowonciOn de proteinas de suero 
lactee en productos abmeritidos mediante Is acidthoacibn ic uris soIuciOn aeuosa de 
una 0 ms protelnas de suero lâcteo por Aebajo de sit pH isoelØctrico, y formando 
c,pcionahnente uris emulsion grass estabilijada coo proteinas de suero lÆc(eo meWacite 
’a mezola y honiogeneizacOn de dicba soluciôn acidit5cada do proteinas do suero lavteo 

9 eon tins o at gnsa el tratarnunto tennico de dicha solucion acidificada 0 emulsiOn 
grass estabilizada con proteinas de suero IÆoteo, y Ia mezela do las niismas car ma base 
do producto alimenticia pEa formar no producto alimenticio, y opcioriahnente 
mezelando e hicubando el producto alimenticio con una Tsansglutammasa-



Dc este modo, en on primer aspeclo eJ presents invento describe on proceso pan 
preparar una eniulsOn grass estabilizada con protelnas de suero lÆcteo, el ciial 
comprendo los siguientes James: 

- acidification tie mm solution acuosa tie was ii Ws proteinas de suero metco hunts 
pot debajo do su pH Se&trico, 

- nezcla y homogeneizaciOn de Is solution acidificada tie proteinas do suero lacteo 
con mm a niAs grasas part thrnmr mm emulsion grasa estabilizada con proteinas de 
suoro lActeo, y 

- tratamiento ttinnico tie dicha emulsion grasa estabilizada con proteiTms tie suero 
lÆcteo a mm temperarnm superior a 80t. 

Las fi,enies potencialos do prateinas de sum lÆctoo a [as que se hate referenda en la 
* presente descriptiOn son los concntrados tie protelnas do suero lÆcteo (WPC par sus 

siglas on ingles) y los aislados proteicos de sum lkteo (WI por sus siglas on ingls), 
bien come WPC reconstituidos y/c, como WPl an polvo a preferibiemente on fonna de 
concentrados lIquidos tales come ci suero )acteo ultrafilt’ado. El sum lÆcteo en polvo 
eonjente tanibien puede constituir mm fuonte de proteinas tie sum lacteo dentro del 
maven de esta descripciOn. El suoro lacteo puede 5cr cuajo o sum acido. Tajnbitin 
pueden usarse ci impregnado tie microflitracion obtenido, por ejenwio, can mm 
membrana de 0.1 um, ci coal contkne ]as proteinas de suero Iacteo nativas 31 ci 
cor’ccntndo ultrafiltrado del misnio. Puede manse ima combination de turn o mae 
flientes de protelnas de suero ikteo para obtener las protelnas tie sum iacteo pan at 
Prostate rnvento. 

Las protelnas do suero lÆctea usadas inicialmente en el presente invento pueden set 
protelnas tie scorn Iacteo nativas a desnaturalizadas, dando preferencia a proteinas de 
sum lacteo prcdominantcmene nativas Sin embargo, las proteinas de sum Ikteo en 
parliculas y altamente desnatunlizadas tambiØn Produced may buenos efectos on ci 
preserae rnvento. 

El contenido proteico en In solutiOn acuosa de mm o mis protelims tie suero 14cteo es de 
prthrencia do No In menus 4% par pe (Sndo los thlidos Wades, per ejemplos do 
aproximadamente 10% o rods) para aicanzar ci contenido deseado tie proteinas de sum 
iacteo en los productos alinenticios finales. El contenido maximo de proteinas tie suer) 
iacteo as, preferiblemente cercano ai 20% par peso. Mis preferibiemente, ci contenido 
de proteinas do sum licteo on Is solutiOn acuosa esta compreridido dentro del rango Ic 
J06 a 12% pot peso (j,referiblemerne do 12% a 20% do solidos loSes). 

En ci primer paw del proceso pan preparar una enuisión grasa estabilizada con 
proteinas tie sum licteo, Is solution acuosa de una 0 mss; proteinas de sum lacteo 
segün so describiO arriba so acidifica hasta per debajo del PH hoeidctrico do as 
proteinas do sum Jansen contenidas on dicba solution. Pan Ia acidificacióu do Ia 
soiuciOn de proteinas de scorn lacteo poetic usarse cuaiquier icido que no set objetabie 
pan a aplicaciOn y ci use finales tie Ia emulsion grasa estabiiizada con protelnas do 
suero licteo. Dc manors especifica, pueden mane cualquier kido para and en 
alimentos, como icido lictico, citrico, fosfOrico o ciorhidrico, y cuaiqLlier acidulante 
cono glucono-6-Iaetona o vinagre, solos o on corribir,aciOn do dos a ends do olios. Sc 
prefiere el acido icido lictico al 90%. Opcionaimente, es posible emplear on cuitivo 
bacterium que produzca icitio Iictico en presencia de on azucar adecuado, camo 
giucosa o lactose, opcionaimente en combination con aria o mis tie los Æcidos antes 
mencionados. En aeneral, Ia concentration detbde los icidots y In temporatura usada 



4 
duranto Is acidificatiOn so ajustan do ml nianera quo no so friduzcan efectos riacous. Par 
ojemplo, si hay presencia do caseina to Is solucion, probablemento as necesarlo ajustar 
la concontracion initial deilde Ica acido/s y Is tempontura durunte Ia aoidWioaoion do ta] 
manen clue, no so induzca La coagulacion (floculacion) do casoinas. De manera similar, 
temperataras muy altas thor ejemplo, >65°C) puedon inducir una coauIaoiOn do las 
proteIrias do tuero ªcteo  &I Østas so encuentran en estado nativo o no estn totalmente 
desnatuinlizadas. Par to tanto, Is ten!,eratura ambicnte constituye una lempentura 
preforida pan una aplicacion practica. 

Do proferencia, ci pH quo so alcance on ci paso do acidificación es considenbiemente 
inferior a] punto isoelØctrico do Its proteinas do suero lacteo contenidas en Is soluclOn 
acuosa. Mi, ci pH aicanndo esta comprendido do pretbrencia ontre 4.5 y 2.5, Ss 

preferiblemente cIte 4.0 y 35. Como refbrencia, los puntos isoolectricos do las 
prmcipales protethas do suero lÆcteo son: 5.1 (-lacEaglobulina); 42-4.5 (a-- 
actalbOmina); 4.7-4,9 (albumina do suoro Ixivino) y 6.3-7.0 (inrnunoglobulina 01), 

4 En el paso do acidification, Is soluciOn acuosa do las proteijias do suero lâcteo so agita 
d�’preferoncia cuando so estd agregrasido a1 Æcido con ci for do ovitrw concontracionos 
localice pico del Saida. Aunque tambidn es posiblo agregar IS solucion acuosa de 
proteinas do suero Idolco a una so)uciOn across del/de Its Æoido/s, dsta no Os Is lam’s 
preferida de acidificaciOn debido a las potenciales concentraciones pico do acido quo 
resu]tan nocivas. Do prerencia, twa vet quo so ha agregado ci ªcido ala solucion do 
proteinas do micro lacteo, esta so deja reposal o so agita hasta alcanzar an estado do 
equilibrio, for ojenplo, durante ’no a mÆs ninutos, do preferencia entre 10 y 30 
mmutos aproxirnadamente. 

En ci segundo paso del proceso pars proparam una enmlsidn grass estabilizada con 
protelnas do suoro lÆcteo, Is solution acidificada do proteins do suero IActeo so mezcla 

homogeneiza con uris 0 mas &rasas. En este paso, puede usarse cua}qiier grass quo no 
sea objetable para Is aplicacion quo so desea dar a Is emulsion grasa resultante. La grasa 
preferida to grass do Isulte, pot ejemplo en forms do vitcra*, citijia plÆstica y, mâs 
proieriblemente, mantequilla o nntequilla arshidra. Sin embargo, pueden usarse otras 

* fijentes do israts, cspocia]mente grasas y ateites vogetales, 0 grass animal, tales come  
sebo do vaca, dependiendo do In aplicacion do Ia emulsion grasa estabilizada con 
proteinos de micro Iicteo. Puede mar50 usia combination do dos o mÆs groans. La 
cantidad an grass utilizada so detennina de tal manon que In rotation proteiha do suero 
lactic, a grass on Is emulsiOn grass mesuharite est6 comprendida pretriblemente dentro 

 �

del rango do 3:1 a 1:5 (siondo do preferoncia ci contenido total do grass or Is emusion 
grass de 3% a 30% for peso), mis prefemiblemente do 2:1 a 1:2. 

Una vez mezciada Is solution acidificada do proteinas do suemo lÆcteo con una 0 mM 
grasss, sigue is homogeneizacion, as decr, an tratamento do cizalladura. La mezcla 3/ 
homogeneizaciOn do los dos componentes, es deck do In solucion acidificada de 
pmtelnas do suom Iidco y las gmsas, puede sot una conib’macion do uno 0 varios pasos. 
Per 030mph), Its coniponentes pueden mezelarse primero y someterse posteriomionte a 
in tratamiento do cizalladura, 0 Ia meacla puede ofectuarse simultaneamente con Is 
homogeneizacion,

 
per ejemplo introduciendo Los componentes en tin homogoneizador 

ponindo en martha Is mquina. Do preferencia, to mezcla y Is homogeneizaciOn Sc 
Ilevan a cabo en us, solo aparato for rezones economicas y do eficiencia. El paso do Is 
mezela y honiogenoizacon puede realizarse us4do ’in homogeneizador corivencional y 
do preferencia se Ileva a cabo a can teniperatura cohiprercdida osttie 50°C y 70°C y a una 
presiOn comprendida otto 10 y 300 bar, depeudiendo del contenido de grass (pan 
nveles elevados do grass son rates oorn’enientes prosiones ri,Æs bajas). En gonenaL Ia 
temporatura, Is presiOn y el tiempo do la boinogetseizacion son los quo so usan 
conitnc,Dna]njente

 
on en tØcnica. 



So asume que In emulsion grasa estabilizada con protelnas tie sucro Igcteo resultante es 
coat emulsion del tipo aceite-en-agua. Sin embargo, osta suposioiOn no debt 
iriterpretarse como limitativa del alcance del preseote invento, y puedon contomplarso 
otras ostructuras tales como do a a-cn-aceite a bicontinuas, dopondioi,io do los 
componentes y cantidades utilizadas do los Itimos. 

Luego do la mazda y homogeneizacion sigue el tiatan,iento tOrmico a una temperalura 
do 80°C 0 mM, y opcionalmente a usia presion elevada. Pam el tzatamiento t6nnico se 
prefiere on rango tie temperatura do BOOC a 95C, y no =go do tienpo do conservaciOn 
do I a 10 minutos; per ojomplo, las condiciones panel tratamiento tdrmico pueden ser: 
95C do temperatura y on tiempo tie conservaciOn do 5 mirsutos, So asume pie ci 
tratamiento termicc, subsiguiente debt modifloar Is topografia do as protelnas do suem 
lacteo ya cambiadas (debido a Ia acidificaciOn hasta por dobajo do an pH isoe(Øctrico) 
para haceras aS n’Æs fiinconzies, par ejompo pan reemplazr Ia oaseina on Ica 
productos alimenticios quo contienon caseina. 

Luego tie In mezclaihomogeneizacion a del tratamiento tdrmico, In emulsiOn gun 
estabilizada con proteinas de suero lacteo puede ser enfrmada (par ejemplo, a 
tenperatuxa ambience) o usada directamente en estado caliente on Is aplicaciOn deseada, 
como so indica niÆs adelante. 

La emulsion grasa estabilizada con proteinas do suero lÆcteo quo puede obtenerse 
modiante ci proceso descrito on of presence invento tieno an oonrenido do grasa denim 
del tango do 3% a 30°/n per pcao, y an contenido do protelnas do sum tcteo denim dot 
tango do 5% a 15% por peso. En Ima aplicacion proferida, usia emulsion hecha do 
acuerdo con of procesa descrto en ef prescnte inato (par ejcmple, mezcilando WPC 
mantoquiila) none de 20% a 25% do sólidos notales, tie 5% a 10% do grasa, do 8% a 
12% de protoinas y de 30/, a 5% do azUcaros, con base en el peso total do la emulsion (la 

� presencia do componentos adicionaks tales come a2Unares puede ser el resukado do la 
hiente de proteins de suerc, lacteo, tal camo V/PC 0 do Is adicion deliberada de cores 
componentes)  *

La emulsion gnsa estabilizada con proteinas tie suoro Ificloo quo puede obtenerse 
mediante ci proceso anterior constituye ono aspoeto del prosente mvento. 

La emulsion grasa estabilizada con proteinas de suero iactoo descrita on el presente 
� invento puede ser usada para mcorponr proteinas de suero Iacteo on on producto 

alimetiriclo. Asi, on atm aspecto, ci prcscate invento describe sin proceso pn 
incorporar protoinas de suero lacteo en an producto alimenticio, el coal consiste on 
nezclar Is emulsion grass estabilizada con protemnas do suero lacteo quo so obtiene 
nwdiante ci pzoceso athba descrito, con can base do producto alimenticia pan formar 
an producto alimenticio. En usia aplicacion alternativa, el proceso para inoorporar las 
protelnas do suero lÆcteo on an producto alimenticio comprent a acidificacion tie mm 
soludiOn acuosa do usia o Ss proteltias do suero lÆotco hasta per dobajo do so pH 
isoeIctrico el tratamiento tennico do )a solQciOn acidificada a tma tomperatura superior 
a 80°C y In mezcla do to solucion acidificada y tratada termicamente con can base do 
producto a]imerlticio pan formar on producto alimonticio. En asia apicaciOn 
alternative, los aspectos, condiciones y prapiodades do la acidificacion do ma solucion 
acaosa tie can o mas proteirias de suero lkteo hasta por debajo de so pH isoolØctrico 31 

del tratamiento tdnnico do Is, solucion acidificada son coma Sc describieron arriba con 
respocto al proceso pan prepanr mia omWson grasa estabifizada con proteinas do suero 
lactco. 

La base do producto alimonlicio puede ser cua!quier base tic producto alimonlicio läcteo 
o no Ikteo. De hecho, Ins inventores del presento invento ban encontrado quo ci uso do 



una saltation do proteinas do suero, Iacteo especialmente acidificada y tramda 
termicamente 0 do mm emulsion grasa estabilizada con proteftias do suero lÆcteo, 
podnite usar mayoros cantidades do proteinas do were, iicteo, 0 incorporar mu 
protenas do suero lactee on otros sistenias alimonticios. Dc preferoncia, is base do 
producto aUmet’ticio es ins base do producto alimenticio iÆceo, asts prefr,ibirsno,,te 
usia base de producto ali’nentioio qua conteriga caseina. Adems, In two do producto 
alimentk>io piSe sty una base do producto alimenticio quo contenga proteinas de Caine. 
lijenpios especificos do In base do producto alimenticio son las bases pan ci queen 
cream, ci queso procosado, ci queso natural y to mayonesa, asi como los productos 
cannons procesados. 

Las condicionos pam Is mezcla do la emulsiOn gmsa y/o de Is solutiOn de protolnas do 
suero lacleo acidifleada y tratada termkamente con Is base do producto ain1enticio son 
las quo so encuentran nomialmente an In thbricacion (mezola de mater as proton) do 
productos alimenticios tales como quoso procesado, queso crema 0 queso natural, 
came prosceswda. Si so utiliza In enitdsion grusa estabilizada con ptatcinas do Susie 

. lacteo descrita en at promote invento, Is  relation peso do emulsion gflsa a peso do bose 
do producw &imcnticio Clint comprendida do prcfercncia entre 20:80 31 70:30, Do 
Inanen similar, Si so utiliza Is soluciOn de can o orals proteinas do suero l&cieo 
acidificada y tratada lØrmicasnente, In relaciOn peso do proteinas do suero lÆcteo a peso 
do base do producto alimonticio can compreridida do pre%renoia onto 20:80 y 70:30. Si 
Sc utiliza una base do producto alinienticio quc contenga caselna. Ia proporciOn do Is 
mezcla do emulsiOn gnsa o solucion de protelnas ic suero lactco acidificada con Is base 
do producto alimonticio quo contena carton debe, de preferencia, 5cr tal qua Is 
relaciOn peso do proteinas do suero Idcteo a peso de casonia on ci producto siimenticio 
resultante quo contenga casolna estØ comprendida do preferencia entre >10:90 y 80:20, 
rods preferibciiicnte entm 20:80 y 40:60. Si so utiliza una base do producto alimenticio 
quo contonga proteiras cameos, In proportion de Is moacla do emulsion ginsa 
solution do protelnas do micro iäcleo aciditicada con In base do producto alimenticio 
quo contenga protolnas carnicas debt, do preforencia, 5cr tal quo In relacion peso do 
proteirias do suero lÆctoo a peso do proteinas carnicas en el producto alimenhicio quo 
contenga protelnas cÆxnicas resultante estd comprendidu do pretorencia caIro 10:90 
80:20, mM preferiblemente entre 20:0 y 40:60. Especialmente, 2! SC utilizan protelnas 
carriers, of producto alimenticio msutanto quo contenga prutolnas camicas tanibiÆn 
puede incluix grew animal, tal coma, selso de vaca. 

Si so desea, at producto alimenticio resultant puede mozclarse tambion e incubarse con 
. tma cnzinLa tnnsgkz(nrnujasa. tomulmento, las protersoor do snare Jicteo no reaccionaji 

can las tranagiutarninasas. Los inventores del prostate invento ban encontrado quo at 
tmtawionto provio do Jar soluciones de proteinat do suero lÆcteo on el tango do PH 
acido (por dobajo del pH isoelectrico de las protelnas do sitero lictec) tat coon, so 
describe en este invento ofrece not posibilidad do modificar el comportanijento do Ins 
protoinas do suero lacteo tanbiØn bacia to acciOn do Is truosgiutaminasa. Per to tarito, an 
otro aspecto del presente invento, at proem para incorporar las protolnas do suero 
lacteo en Un producto alimentioo comprende otto paw .consitente art to.mezcia C 
rncutvaciOn del producto alimemicio resultants con Is enzima tsansglutaminasa. Como as 
bien sabido pan los entcnddos en ci arts, existent diferentes ,ransglmaminasas, 
clasificadas bajo Is nomenciatura general EC 23.2.13, yen ci presente ’mvento puode 
usane oualquiera do. el]as. En particular, es posible user una transglutaininasa producida 
par Sireprovcrticilium snobaraensc disponible comercalmente can el tonS "Aktiva-
M?, an Ajinomoto. La ennima empleada Sc usa de preferencia en candidacies 
convencionales, tales como I a 6 ulg (unidades do enzima per gram do proteiM on 
sistoma). Las conc&ionos de incubacion son preferiblenente m’s temperature entie 
20C y 60%’, lots; prefenblemente do SrC; uris duracion do 5 a 60 minutos; y on pH do 
5.5 a 7,5, mIs preferiblemente do 6 a 7. Dc proferencia, no se aplica cizalladura duranto 
ci periodo do Subacióxi, 



El produeto alinenlicio quo puede obtetierse mediajile el proceso confUrrnc al Laverne, 
per ejemplo queso procesado, queso crema, queso natural, mayonosa o came procesada, 
os superir en cociiparaciOn con produo$os alimenticios fabricados con In tecnica 
anterior, on canIo quo pueden alcanzarse an firmea y cotta textina de log precludes 
resultantes ineluso con contenidos elovados do protelnas do suoro lacteo, 10 que DO SC 
obsorva cando so utilinn proteinas do suoro lacteo nativas. Espccificwnente. si so 

� fabrica an producto abruenticio que contienc oascina, ta como aDa formulacion do 
queo proesado, puodeti logrwsc ro)aoioncs elevadas do protelna a cascina hasta do 
80:20 for peso. junta con una apariencia favorable y excelontes propiodados sensoriales 

Un conoentrado do proteinas do suero IÆeteo (17.7% do s4lidos totaies, 10% do 

protohias) con In maynria do Ian protethas en estado rating, so acidbron con Agate JaCticO 

bata Un pH do 38. IQ souoiOn do protelnas do suero IIcteo acidifleada 

so mozola con 50g do mantequilla derrotida a temporatura anbiente y so homogeneiza a 

0 220 bar y 60PC. La emusión so trata luego tormitamonto a 85C durante 5 minutos. 

Lunge, 34.2 partes do la emulsion caliento so mezclan inniodiatamonte con 35 panes do 

casona do cuajo, 3.5 partes do concentrado do leche, 1%4 paflos do a]midOn, 7 pastes do 
queso dum, f 5,9 panes do mactoquilln, 5,3 panes do snore lacteo enpolvo, 30 partes do 

sales emu!sienantos, i We do sal y 25,2 partes do now porn competar 100 pastes. Se 

mezca todo complelanente y In ’nezola so trala cam on In fabricaclOn convoncional do 

queso procesado de smtar. 

Ejenlq2 

Un concentrado do protenias do suero Motoo (17,70/1 do sØtidos totales, 10% do 

protolnas) con M mayoria do lw proteinas on estado nativo so acidiflea con acido làctico 

basin us, pH do 3.8. Posterionnonte, In solution do proteinas do seem Iacteo acidificada 

so macla con 5% do mantequilla derrotida a temperatura ambierite y so bomo9eneS a 

220 bar y 60°C. La emulsion so trata lumago tdrmieamento a 85CC duLwte 5 mijiutos 

Longo, 34.2 panes do In enusión cailente se mezc]an imnediatannte con 3,5 partes do 

0 casefirn tie cc*, 3.5 parlor do concentrado do ache, 1,4 panes do almidOn, 7, panes de 

queso dw-o, 15,9 pastes do mantequilla, 5,3 panes do suero lÆcteo en poivo, 3,0 panes do 
sales emulsionantes, I pane do sal y 25,2 pastes do agua pata complelar IM pallor. Sc 
mezcla todo complotamente y In mezcfa se incuba can una raosgiutarninzisa microbial 

(5 unidades per gramo tie proteirta on a mezola) a 50°C durante I hon. Luego. In 

mezcla so traIn como on la lahricacian convencional de queso procesado do untar to 

siguiento tabla macsIn In finneza (Analizador de Textura Stevens) del queso final 

producido on In fornia arriba desorita, on compataciOn con nil producto estandar yin 

producto con un concentrado de protelnas do seem Ikteo tiativas. 

RelaoiOn proleSs 
do nuero Itotco: Transglutaminasa Firmea (g) 

caselna 

Estandaran 

10:90 

proteinas de 4555 
$ 

no 36 

Iacteo rwliVaS 



Re iv iridicacia ties 

Un proceso pan Ia preparaciOn de una emulsion grass estabilizada con 
proteinas do uero iacteo ci coal comprende 

- In acidificaciOn do tins solutiOn acuosa de mm o mM protelnas do suero IÆcteo haMs 
par debajo de so pH isoelØctrico, 

Ia mezela y honogeneizacion do In solution acidificada de proteinas do suero lactoo 
con uris o tnt gtsas We thrnmr uris emulsion grass eslabilizada con proteinas do 
suoro lacteo, y 

- ci tralamiento tdnnico de dicha emulsion grasa estabilizada con proteinas do were 
IÆcteo a una temporatura superior a 80°C. 

* 2. El procoso dosorito en la reivindicacion 1, en el cual Ia relacion peso tie 
prolelnas de seem lacteo a peso de grams esth comprendida den" del rango de 3:1 a 
1:5 con base en nmteria seca. 

3. Una emulsion grass estabilizada con pxoteinas do suero tteo quo poodle 
obtenersc medianle et proceso desorito en las reivindicaciones 16 2. 

4 Un proceso pa incorporar protelnas de suero lÆcteo en on producto 
aiimeoticio, ci cual comprende 

In mezola do In emulsion goose estabiizada con proteIns do were lactco quo poodle 
obtenerse mediante el proceso descrito an Iris reivindicaciones 16 2 con una base de 
producto alimenticio pan forn,ar an producto alinienticio. 

5. Un proceso para mcorporar proteinas do suero Iªcteo en tin producto 
alimenticio, el cual comprende 

Ia acidificaciOn de mm soluciOri acuosa de mm o nt proteInas do suero lÆcteo hasta 
por debajo de so pH isoeldctrico, 

- el tratamiento termico de dicha soluciOn aoidificada a usia temperatura superior a 
SOT. 

In nezela do Ia solucion acidificada do una o ends proteinas do were lÆcteo con urni 
base de producto alinenticio para fonuar tin producto atirnenticio. 

6. El proceso desorito en Ins reivindicaciones 4 0 5, en ci coal el producto 
alimenticio resultante so meacla e incuba can una transglutaminasa. 

7. El proceso doserito en mis cualguiera do las reivindicaciones 4 a 6, en ci 
coal In base de producto alimenticio contiene caeina. 

S. El proceso deserito en Is reivindicacion 7, en el coal In relation peso do 
proteftias do were lacteo a peso do caselna en el producto alimoniicio resultante quo 
contiene casoIna ostÆ comprendida dentro del range de >10:90 a 80:20, preferiblemente 
do 20:80 a 40:60. 



9. El proceso deserito en mm cualquiera de las reivindicaciones 4 a 8, en ci 
cual Is  base do producto alimenticio es mm formulacion de queso procesado. 

10. El proceso descrito en mm cualquiera de las reivindicaciones 4 a 6, en ci 
cual a base & producto &imenUcio contiene proleLnas cmicas 

II El pr000so cjescrito en la reivin4icac‰n 10, en ci cual Is  relaci6n peso do 
proteins do suero lacteo a peso do proteinas cnicas en el producto alimenticio 
resultante quo contione protehias cÆndcas estÆ comprendida dentro del rango do 10:90 a 
80:20, preferiblenente do 20:80 a 40:60. 

12. El proceso deserilo en las reivindicaciones 10  II, en el cual el producto 
alimenticio resultante quo contiene proteinas cÆmicas incluye gnisa animal. 

U. Elproceso dtsctQ en una eua%uje’a dt las it dicacAones 10 a 12, an 
ci cual a base do producto alimenticio es base de came procesado. 

4. Un producto alimenticio quo puede obtenerse mediante ci proceso 
descrito en aria cualquiera do las reivindicacones 4 a 13. 

15. El produoto alimenticio conforme al descrito en Ia reivindicacion 14, el 
cual as an queso procesado. 

16. El producto alimenticio conforme al descrito en Ia r&vindicaciOn 14, el 
cual es tin producto cArnico procesado. 
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